Alternative viral envelopes for oncoretroviruses to increase gene transfer into hematopoietic stem cells.
The hematopoietic stem cell is the target for gene therapy of human blood disease. Low retroviral receptors for the commonly used vectors and quiescence of hematopoietic stem cells are believed to be major obstacles to the success of gene therapy. The development of new stem cell assays has allowed better understanding of the biology and phenotype of hematopoietic stem cells, leading to selection of highly enriched populations of hematopoietic stem cells. Quantitation of retrovirus receptors on these enriched populations of hematopoietic stem cells has resulted in the identification of subpopulations of cells expressing high levels of retrovirus receptors. New promising retrovirus envelopes are being developed. In this review, we discuss those issues that may help to resolve the problem of low gene transfer efficiency into human hematopoietic stem cells.